Activation of FGF receptors is a new mechanism by which strontium ranelate induces osteoblastic cell growth.
Strontium ranelate (SrRan) is an anti-osteoporotic treatment that reduces the risk of vertebral and hip fractures. Recent in vitro studies suggest that the effect of strontium ranelate on osteoblastic cell growth likely involves two processes including activation of the calcium sensing receptor (CaSR) and a yet undefined mechanism. In the present study, we investigated the CaSR-independent molecular mechanism by which SrRan stimulates osteoblast growth. MC3T3-E1 and primary osteoblastic cells, specific inhibitors of receptor tyrosine kinases (RTK) and western blot analysis were used to characterize the CaSR-independent mechanism in osteoblastic cells. A selective inhibitor of FGF receptor but not other RTK inhibitors markedly blunted cell growth induced by SrRan in osteoblastic cells. Associated with this observation, SrRan induced rapid activation of FGFR signaling pathways such as PLCγ, FRS2, Akt, ERK1,2 and p38. FGFR-dependent stimulation of osteogenic cell growth was also observed with other cations but not with neomycin, a selective CaSR agonist. Also, in cultured conditions used in this study, MC3T3-E1 cells and primary osteoblasts did not express the CaSR. data presented in this study suggest that activation of FGFRs is a new potential mechanism by which strontium can stimulate osteoblastic cell growth. Activation of FGFR-dependent cell growth is also observed in response to other cations suggesting that activation of FGF receptors is a new cation sensing mechanism in osteoblasts.